In generally, optically active 2.hydroxyaldehydes can be synthesized by hydrogenation of the corresponding 2-hydmxycarboxylic acid derivatives.5 Several optically active 2-hydroxyaldehydes were obtained as theii diethyl acetals via lipase-catalyzed kinetic resolution of racemic Z-acetoxyaldehyde diethyl acetalsP Optically pure glyceraldehydes, important starting compounds for many synthesesP were obtained from natural sources.
Exclusively the (Rj-enantiomer of racemic 3-azido-2-hydroxypropanal reacts with lithium hydroxypyruvate 4 and yeast transketolase (EC 2.2.1.1) as catalyst to 5-azido-Sdeoxy-D-xylulose;2 from the reaction mixture the Q-enantiomer can be isolated in good chemical yield and high optical purity.2 A kinetic resolution of racemic 2-hydroxyaldehydes, which are interesting compounds for various syntheses? with transketolase as catalyst therefore can be reached. Transketolase-catalyzed kinetic separations of racemic 2-hydroxyaldehydes were mentioned in the literature,4 but were not yet used for the preparation of optically active a-hydroxyaldehydes.
In generally, optically active 2.hydroxyaldehydes can be synthesized by hydrogenation of the corresponding 2-hydmxycarboxylic acid derivatives.5 Several optically active 2-hydroxyaldehydes were obtained as theii diethyl acetals via lipase-catalyzed kinetic resolution of racemic Z-acetoxyaldehyde diethyl acetalsP Optically pure glyceraldehydes, important starting compounds for many synthesesP were obtained from natural sources.
For example (R)-2.3~O-isopropylidene glyceraklehyde is accessible from D-mannitol and the corresponding (S)-enantiomer starting from L-ascorbic acid.7 (R)-and (S)-2-O-benzyl glyceraldehyde resp. which are less sensible to racemization can be obtained from the esters of D-or L-tartaric acid.8
From the racemic 2-hydroxyaldehydes 3a-g, used for the transketolase-catalyzed reactions, the aldehydes 3a, 3c. and 3g have not yet been described in the literature; they were obtained by regioselective ring opening of the easily accessible 2-(diethoxymethyl)oxirane9 1 with the respective nucleophiles R-M+ (Table 1) .
The regioselectivity of the oxirane ring opening is infIuenced by electronic and steric effects.1o With strong nucleophiles ring opening of 1 occurs exclusively in 3-position to give the acetals 2 which can be isolated and characterized. The hydroxyaldehydes 3 itself, however, received by acid catalyzed hydrolysis from compounds 2 are obtained in aqueous solution as hydrates or as colorless dimers, for example 3a and 3g, whose structure has been established by mass spectrometry.tl The highest conversion in the yeast transketolase-catalyzed reaction is achieved with lithium hydroxypyruvate 4 and racemic 2-hydroxyaldehydes 3 in equimolar ratio. Despite a partly deactivation of the enzyme, a subsequent addition of transketolase is not necessary. The course of the resolution of the racemic aldehydes 3 was followed either by derivatization (3a,b,d-g ) or by measuring the optical rotation (3c). After incubation at 30°C at the pH optimum 7.6 of the enzyme 17 the reactions were started by addition of the enzyme. The reactions were stopped by addition of Dowex 5OWX8 H+ and Dowex 1X8 HCGj-when no change of concentration of 4 nor a change of aD for L-3 is observed. The pure 2-hydroxyaldehydes L3b,d-g and the Zketoses 5 were isolated by chromatography on Dowex SOWX8 Ca*+. In case of the reaction of 3c only the ketose 5c but not L-3c could be isolated. Q-3a and 5a were obtained by extraction and perforation with dietbyl ether or ethyl acetate followed by column chromatography on silica gel. The Lhydroxyaldehydes L-3 were converted into the corresponding diethyl acetals and the enantiomeric excess was determined by gas chromatography on a P_cyclodextrine phase. The enantiomerically pure hydroxyaldehydes L-3 are oily compounds; they do not dimerize in aqueous solution in contrast to the racemic aldehydes 3.
the aqueous phase with ethyl acetate within 48 h. The combined organic phases were dried (Na#04), concentrated and cbmmatographed on silica gel with methanoVdichloromethaneJpetroleum ether (1+2+4 
